Stimulation of platelet protein phosphorylation by arachidonic acid and endoperoxide analogs.
The present study has investigated the influence of arachidonate, endoperoxide analogs, and the calcium ionophore A23187 on platelet aggregation and on the phosphorylation of platelet proteins. Following stimulation of platelets by these agents a rapid increase in phosphorylation of three proteins was observed which began at the same time as the initial formation of platelet aggregates. These three proteins were the 260,000 dalton actin-binding protein, a 40,000 dalton protein in unknown function, and the 20,000 dalton myosin light chain. When extensive aggregation was reached, the extent of phosphorylation returned toward baseline. Pretreatment of platelets with aspirin completely inhibited both aggregation and protein phosphorylations induced by arachidonate, but had only partial inhibitory effects on endoperoxide analogs or A23187. Since endoperoxide analogs and A23187 may trigger endogenous production of prostaglandin endoperoxides and thromboxane A2, in addition to having a direct effect of their own, it is probable that the partial inhibition seen was due to inhibition of that component of their effect due to this endogenous production, though other effects of aspirin can not be entirely ruled out. Since recent evidence shows that phosphorylation of myosin light chain results from calcium stimulation of a protein kinase in the presence of calmodulin, the results are consistent with mobilization of calcium as the primary role of the arachidonate-endoperoxide-thromboxane pathway.